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Amendments t the Claims 

Please cancel Claim 4. Please amend Claims 2, and 10, Please add new Claims 30, 
3 1 , and 32. The Claim Lisiing below will replace all prior versions of the claims in the 
application: 

Claim Listing 

1. (Canceled) 

2. (Cwrently Amended) A method for generating and evaluating property estimation grids 
for use with a dielectrometer thai provi4es at least two effecrive field penetration depths 
for measuring preselected properties of a material, said method comprising: 

a) defining electrical, physical, and geometric properties for the material, including 
preselected properties of the material; 

b) defining operating point parameters for the material properties and an electrode 
geometry, electrode configuration, substrate material and dimensions, and electrical 
source excitation for the dielectrometer; 

c) inputting the material properties, the operating point parameters, and the 
dielectrometer electrode substrate geometry, configuration and source excitation into a 
model to compute an input/output terminal relation value; 

d) recording in a database the terminal relation value for each penetration depth as a 
property estimation grid point; 

e) adjusting the preselected properties ofthe material and repeating steps (c) and (d) 
for remaining property estimation grid points; and 

f) analyzing a property estimation grid to detennine fimess of the property 
estimation grid for a particular measurment, 

3. . (Previously Presented) A method as claimed in Claim 2 wherein the tenninal relation 

value of step (c) is at least one of: tnmscapacitance value, transconductance value, 
transadmitiance value, transimpedance value, self-admitiance value, self-impedance 
value, and complex gain. 
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4. (Canceled) 

5. (Previously Prese»ied) A metfiod as claimed in Claim 2 wheiein the material comprises a 
liquid mixture of uoJooown properties. 

6. (Previously Presented) A method as claimed in Claim 2 fijnher comprising: the step of 

plotting terminal relation values on a single or multidimensional grid. 

7. (Previously Presented) A raetliod as claimed in Claim 2 wherein the grid points represent 
magnitude and phase measurements for a single vwavelengtb dielectric sensor. 

8. (Currently Amended) A method as claimed in Claim 2 wherein the property estimation 
grids are magnitude-magnitude grids with the ma pnimdes detetmined from different field 
penetrayiop depTht 

9. (Previously Presented) A method as claimed in Claim 8 wherein the 
magnitude-magnitude grids are used for measurements performed on a semi-insulating 
material. 

10. (Currently Amended) A method as ulaimud in Clauu 2 wh c i c i i i for eeneraiin^ and 
evaluatinp propeitv estima tion grids for use wi^h a dielectromeier that provides at least 
two effective field penetration depths for meaaurinf preselect^ properties of ^ mateHal , 
said method comprisinff • 

§} defining electrical, phvsical. and geomegie properties for the material. 

including t>reselected properties of the mateyifiV 

l2) dcfinine operating point parameters for ^he material pr operties and an 

ftlsctrode geometry, electrode configuratjon. substtate material and dimensions 
and electrical source excitation for the dielecttometer: 

c) inputting the material properries. the opfitaiing point pftram<>r^ »ni] ^^p^ 

dielectromeier electrode subsnaie geotpetrv, co nflation and source exeitatinn 
inro a model to compwe an innm/output terminal relation value; 
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recording in a database the terminal relation value for each penetration 

depth as a property estimation.gri4 pQ^^^i 

&} adjusting the preselected propepies o f the material and repeating steps f c> 

and (d) faj Temainmpr propert y estimation prid pojnts:; and 

tl a rolyzing a propenv esnmaiiQn end to determine fitness of the property 

estimation arid for a particular measurement^ one axis of a property estimation 
Bildic^t&nits grid representfng a magnitude or phase measured with a dielectric 
sensor and a second axis rep r wents representing a parameter measured with a 
non-dielectric sensor. 

1 1 . (Previously Presented) A method as claimed in Claim 2 wherein one or more of the 
operating point parameters in steps (b) and (c) is temperature dependent and wherein 
yariations in the temperature are used to alter the operating point. 

1 2. (Preyiously Presented) A method as claimed in Claim 2, further comprising: 

computing Jacobian elements which are measures of variation in computed 
terminal relation values due to variation in the preselected material propenies; 

computing a singular value decomposition for the Jacobian elements to obtain 
singular values, singular vectors and condition numbers of the Jacobian elements; 

evaluating at least one of: the dielectrometer electrode, substrate suoictures and 
operating point using the singular values, singular vectors, and the condition numbers for 
material propero^ estimate requirements; 

adjusting at least one of: the dielectrometer operating point parameters, electrode 
geometry, configuration, substrate materia] and geometry, and the source excitation; and 

repeating steps (b) - (f) until material property estimate requirements are achieved- 

13. (Previously Presented) A method as claimed in Claim 12 wherein tiie singular values, 
singular vectors, and the condition numbers are stored with grid points. 

14. (Previously Presented) A method as claimed in Claim 12, further comprising: 

coqverting each sensed electromagnetic response into a transadmitiance or 
transimpedance magnitude and phase or equivalentiy into real and imaginary parts. 
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15. (Previously Presented) A method as claimed ia Claim 2 wherein the material under test is 
composed at least in p^rt of a viscous material. 

16. (Previously Presented) A method as claimed in Claim 1 5 M*erein the viscous material is 
curable. 

1 7. (Previously Presented) A method as claimed in Claim 1 5 wherein the material is 
monitored as pan of a quality conirol process. 

18-21 (Canceled) 

22. (Withdrawn) A sensor comprising: 

a first and a second imerdigiial conductors; and 

a meandering conductor which has elements which parallel the first interdigital 
conductor. 

23. (Withdrawn) A sensor of claim 22 wherein the elements of the meandering conductor are 
equally spaced on either side of each oftbe digits of the first interdigital conductor. 

24. (Withdrawn) A sensor of claim 23 wherein the ratio of the distance between the digits of 
Hoe first interdigital conduc«>r and the elements of the meandering conductor and the 
distance between the digits of the first interdigital conductor and the digits of the second 
interdigital conductor is approximately 1.6. 

25. (Withdrawn) A sensor of claim 23 fliither comprising a switching device for selecting one 
of the first interdigital conductor, the second interdigital conductor and the meandering 
conductor as a driven electrode, selecting anoiher of the first interdigital conductor, the 
second interdigital conductor and the meandering conductor as a sensing electiode and 
selecting the last as a guard electrode. 

26,27 (Canceled) 
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28. (Withdrawn) A meihod of detetmining properties of material under test comprising the 
steps of: 

providing a pair of substantially identical sensors; 
innnersing the material under test in a first liquid dielectric; 
pressing one of the sensors against the material under test; 
immersing the other sensor in the first liquid dielectric and spaced from the 
material under test; 

measuring the capacitance of each of the two sensors; 

adding a second miscible liquid with a higher dielectric pennitlivity to the first 
liquid; and 

comparing the capacitance of the sensors as the second liquid is added. 

29. (Withdrawn) A method of determining properties of material under test of claim 28 
wherein viben the two capacitances of the two sensors become identical, the liquid 
mixture dielectric peimitiiviiy equals the dielectric permittivity of the material under test. 

30. (New) A meihod as claimed in Claim 2 wherein the property estimation grids are phase- 
phase grids. 

31. (New) A method as claimed in Claim 10 wherein the parameter measured with a non- 
dielectric sensor is a thickness. 

32. O^lew) A method as claimed in Claim 1 0 wherein one or more of operating poim 
parameters in steps (b) and (c) are temperature dependem and wherein variations in iJje 
temperature are used to alter the operating point. 
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